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It has been shown in a previous paper  1 that the tensiometric method 
(measurement  of the  time-drop  of the  surface  tension  of a  serum) 
affords a  new means  of determining  the amount  of antibodies  con- 
tained  in an immune  serum.  An endeavor was made to apply this 
method to the study of smallpox immunity in rabbits.  Only a small 
number  of cases were studied as  there  was no need  of checking up 
the  method  itself,  the  results  of  which  are  always  consistent  and 
quite definite. 
Ten rabbits were chosen, and the time-drop  of their serum meas- 
ured.  In  other  words,  0.1  cc.  of  their  serum  was  diluted  10,000 
times in saline, and the surface tension of this solution was measured 
at 2 hour intervals with the du Nofiy tensiometer.  Six of these rab- 
bits  were  found  to  yield  data within  the normal  (their  time-drop 
being:  No. 1, 9 dynes; No. 2, 8.5 dynes; No. 3, 8.8 dynes; No. 4,  8.5 
dynes;  No.  5,  10.0 dynes; No. 6, 9.0 dynes).  Four were not so satis- 
factory,  but  were  kept  nevertheless  (No. 7,  10  dynes;  No.  8,  11.5 
dynes; No. 9,  12.0 dynes; No.  10,  11.0 dynes). 
The  method  for measuring  the  surface  tension  was  the  same  as 
the one used previously, but an improvement was made which allowed 
the solutions to remain absolutely undisturbed. 2 
Rabbits  1,  2,  7,  and  8  were closely shaven  on  the loins,  over an 
area of approximately 15 sq. cm. (a square of 1} by 1½ inches).  The 
vaccine was simply spread on this surface.  13 days later, they were 
bled, and the surface tension of the serum was measured according to 
the method just described.  The results are shown in Table I. 
t du Nofiy, P. L., J. Exp. Med.,  1923, xxxvii, 659. 
t du Noiiy, P. L., J. Get~. Physiol.,  1924, vi (in press). 
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According  to the  technique  used by Dr.  Noguchi,  these  animals 
were  revaccinated  after the  14th day in the same way, and  none  of 
them  showed  any  reaction.  This  indicated  that  they  were  all  im- 
munized.  The  other  six  animals  were  vaccinated  in  a  slightly 
more elaborate  way. 
Four  equal areas  about  1 by 2  inches  square  were  closely shaven 
on the right loins, and different dilutions of the vaccine provided by 
Dr.  Noguchi  were  applied:  on  the  first  area,  pure  vaccine;  on the 
TABLE  I. 
Time-Drop  of  1/10,000  Solutions  of  Rabbit  Sara  before and  after  Vaccination. 
fInitial value  ............ 
No. 1. ]After 2 hrs ............. 
kTime-drop  .............. 
~  2. 
~c  8. 
Initial value  ............ 
After 2 hrs ............. 
Time-drop  .............. 
'Initial value  ............ 
After 2 hrs ............. 
Time-drop  .............. 
Initial value  ............ 
After 2 hrs ............. 
Time-drop  .............. 
Normal.  13 days after  Increase in t{me-drop. 
vaccination. 
dytte$ 
64.0 
55.0 
9.0 
63.0 
54.5 
8.5 
66.0 
56.0 
10.0 
69.5 
58.0 
11.5 
d:ynes 
75.0 
57.5 
17.5 
76.0 
56.5 
19.5 
73.5 
57.0 
16.5 
76.0 
58.5 
17.5 
~er ¢en2 
94 
130 
Immune. 
65 
52J 
second,  vaccine  diluted  to  1/10  in  saline;  on  the  third,  vaccine  to 
1/100;  on  the  fourth,  vaccine  to  1/1,000.  It  is  thus  possible  to 
know  what  is  the  smallest  amount  of vaccine  that  will  produce  a 
reaction.  When  the  animals  are  revaccinated,  the  same procedure 
is followed, so that if immunity has not been complete, it is possible 
to  measure,  as  it  were,  the  acquired  resistance  by  the  shift  of  the 
reaction  towards  a  higher  concentration.  Table II gives the  value 
of the reaction of these rabbits,  as well as the  time-drop before and 
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As was to be expected,  the sera with a  relatively high initial  time- 
drop  (12,  11, 11.5,  10, and 10 dynes) did not show such a  marked in- 
crease  as  the  other five.  It has been explained previously* that, this 
method  being  essentially  non-specific,  the  values  obtained  for the 
time-drop  are  proportional  to  the  amount  of antibodies  present,  of 
TABLE  II. 
Time-Drop  of  1/10,000  Solutions  of Rabbit  Sera  before  and  after  Vaccination. 
f lnitial value ........ 
No.  9.  JAfter 2 hrs  ..... 
LTime-drop ...... 
f Initial value ....... 
"  10.  JAfter 2 hrs  ....... 
(Time-drop  ........ 
f Initial value ........ 
"  3.  JAfter2hrs ......... 
[Time-drop  .......... 
f Inltial value ........ 
"  4.  JAfter2hrs ....... 
[Time-drop  ........ 
~Initial  value ........ 
"  5.  ~After 2 hrs  ....... 
(Time-drop  ........ 
•Initial  value ........ 
"  6.  JAfter 2 hrs  ....... 
(Time-drop  ........ 
Normal. 
dynes 
70.0 
58.0 
12.0 
68.0 
57.0 
11.0 
76.0 
67.2 
8.8 
73.5 
65.0 
8.5 
75.5 
65.5 
10.0 
75.5 
66.5 
9.0 
13 days 
after vao 
nation. 
dy~e$ 
76.0 
61.0 
15.0 
75.5 
62.5 
13.0 
77.0 
65.5 
11.5 
76.5 
59.8 
16.7 
77.0 
64.0 
13.0 
77.0 
66.0 
11.0 
i-  Reaction. 
Good up to 
a dilution 
of 1/10. 
1/10 
1/lO 
1/10 
1/100 
1/10 
Increase in time-drop. 
l~er C~tlff 
) 
I 
25  I 
18 
31 
- Immune. 
97 
30 
22 
whatever  sort  they be.  If an animal  considered  as normal shows a 
time-drop  above  the  normal  (equal  to or larger than 10 dynes), it is 
an  indication  that  some antibodies  exist  already in its  circulation2 
In  the  case  of rabbits,  they may be consequent on the disease  called 
snuffles,  and  will  manifest  their  action  on  the  time-drop  when  the 
animal  is just  recovering  from  a  slight  attack,  or  even  during  the 
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period  of incubation.  The presence of two kinds of antibodies does 
not seem to result  in a summation of their effect on surface tension. 
Since the maximum  drop  thus far observed approximated 19 dynes, 
it is easy to understand  that,  when  the va]ue of the normal drop is 
above  10  dynes, the percentage increase will of necessity be limited 
by this maximum which is not subject to a shift.  But, when all has 
been said, the considerable increase in the values of the time-drop in 
these  ten  instances,  as well as the uninterrupted  series of positive 
results obtained during a period of over 16 months, with a number of 
different antigens, seems to confirm definitely the value of the method. 
However,  the  nature  of  this  phenomenon  is  still  obscure.  While 
the absolute value of the surface tension after  2 hours is decidedly 
decreased  in  certain  cases  (Experiments  3  and  6),  in some others 
it is  not,  but  is  even  increased,  so that  the increase in  time-drop 
which  was  taken  as  a  criterion  of the presence  of antibodies may 
depend  on  the  increase  of  the  initial  value of the surface tension 
after  immunization,  or on the decrease of this  value  after  2 hours, 
or both.  The time-drop itself is  invariably increased.  Further  ex- 
periments  will be made  in order to try to elucidate this point. 